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Description 

The present invention relates generally to an image 
processing apparatus, and more particularly to a medi- 
cal image processing apparatus for recording and re- 
producing a synthesis image formed by superimposing, 
on part of image data, attribute data which is associated 
with the image data. 

This type of apparatus is widely used in the field of 
techniques relating to medical imaging or diagnosis. For 
example, in many cases, an angiogram obtained by a 
digital fluorography (DF) apparatus used as a diagnos- 
ing X-ray apparatus is displayed on a display device 
such as a TV monitor, and simultaneously a cardiogram 
spanning a time period from a predetermined time point 
to the time point of the display of the present angiogram 
is displayed. The view field of the X-ray fluoroscopic im- 
age is regularly circular, since the view field of the output 
optical image of an image intensifier tube is circular. 
Since the corners of the screen showing the angiogram 
are non-effective areas, the cardiogram may be super- 
imposed anywhere in the comers without preventing the 
display of the angiogram. Thus, the synthesis image 
containing both the cardiogram (attribute data) and an- 
giogram (image data) can be displayed. The angiogram 
obtained by the DF apparatus can be displayed in real 
time; however, the cardiogram cannot. The cardiogram 
indicates an output (cardio-potential) from an electro- 
cardiograph over a time period between a time point at 
which the present angiogram is produced and a time 
point preceding this time point by several seconds. 
Thus, the output (attribute data) of the electrocardio- 
graph is stored in a buffer memory, and a portion of the 
cardio-potential data corresponding to a time period as- 
sociated with the angiogram obtained by the DF appa- 
ratus is read out from the buffer memory and superim- 
posed on the angiogram. Thereby, a cardiogram is pro- 
duced. 

A conventional method of recording image data and 
attribute data relating to the above-described synthesis 
image will now be described. Image data from the DF 
apparatus are supplied to the display device and also to 
a recording device such as a digital VCR (video cassette 
recorder) and recorded successively on a video tape at 
every frame (more exactly, at every field). In this case, 
the output from the electrocardiograph has not yet been 
supplied to the VCR and is stored in the buffer memory. 
After a single diagnosing operation is completed and re- 
cording of all images is completed, all cardio-potential 
data associated with the single diagnosing operation are 
read out from the buffer memory and recorded, as a unit, 
next to the image data recording area of the tape. In the 
case of reproduction, similarly, all angiogram image da- 
ta associated with the single diagnosing operation are 
reproduced and stored in the image memory. Thereaf- 
ter, all cardio-potential data are reproduced and stored 
in the buffer memory. Then, the angiogram is read out 
from the image memory and the cardio-potential data, 



which span a time period from a time point at which the 
angiogram is produced to a time point preceding this 
time point by several seconds, are read out. The cardi- 
ogram formed on the basis of the read-out data is su- 
5 perimposed on a corner of the angiogram. 

In the prior art described above, the image data and 
cardio-potential data are recorded at different places on 
a video tape at different time points. Thus, a time is wast- 
ed in recording the cardio-potential data, after the image 
io data has been recorded. Despite the fact that both an- 
giogram and cardio-potential data are simultaneously 
produced, these cannot be recorded simultaneously. In 
addition, in the case of reproduction, it is necessary to 
read out all angiogram data at first and then read out 
is cardio-potential data, in order to form a synthesis image 
in which the cardiogram is superimposed on the angi- 
ogram. That is, the synthesis image cannot be repro- 
duced and displayed immediately. All image data and 
all cardio-potential data must be reproduced even if only 
& one synthesis image needs to be reproduced. Thus, the 
efficiency of the operatbn of the apparatus is not good. 

DE-A- 33 25 939 discloses a medical image 
processing apparatus in form of a computer tomograph- 
ic apparatus being equipped with an electrocardiogram 
?5 sensor. The image data derived from the detected X- 
rays transmitted through the subject, and the output da- 
ta of the electrocardiogram sensor are stored in a disc 
memory. For a reproduction, the data are read out from 
the disc memory and are displayed on a display screen 
30 showing the electrocardiogram and a cross-section of 
the heart corresponding to a chosen cardiac phase. 

JP-A-61-217904 (abstract) is generally directed to 
a video signal recording and reproducing device. Sep- 
arate information of data, except a video signal, are re- 
35 corded in a horizontal scanning period which is invisible 
on a picture following a vertical retrace line period of the 
video signal. This signal is recorded on a video tape re- 
corder. When reproducing the information, the addition- 
al data are separated and stored and may be used to 
40 replace, after video processing, the original video signal. 
JP-A-1-319175 (abstract) discloses a picture re- 
cording and reproducing device wherein image data and 
identifying information are recorded on a recording me- 
dium. At the time of reproducing, two pieces of image 
45 data are stored in a frame memory and are processed 
by means of a subtraction technique in order to derive 
a digital subtraction angiography image. 

EP-A- 0 338 81 2 discloses a magnetic tape record- 
ing/reproducing apparatus wherein, at a time of record- 
50 ing, a digital video signal is stored in one picture memory 
whereas digital sound signals are stored, at a different 
time, in another picture memory. The stored signals are 
stored at different times on the magnetic tape. During 
reproduction, the stored video and sound signals are 
> 5 read out from the magnetic tape. 

The present invention has been made in consider- 
ation of the above circumstances, and its object is to 
provide a medical image processing apparatus capable 
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of recording, almost simultaneously, image data and at- 
tribute data associated with the image data and super- 
imposed on the image data and displayed, both of which 
data are produced almost simultaneously, and capable 
of reproducing and displaying both data almost simulta- 
neously in a reproducing mode, thereby reducing re- 
cording and reproducing time. 

In order to achieve this object, there is provided a 
medical image processing apparatus comprising the 
features mentioned in Claim 1 . 

Some further details of the invention are mentioned 
in the subclaims. 

According to the image processing apparatus of this 
invention, one unit of image data and associated at- 
tribute data which are synthesized and displayed by the 
display means are recorded on one unit of image re- 
cording area of the recording medium. Thus, the image 
and the attribute data which are produced almost simul- 
taneously can be recorded almost simultaneously. In the 
reproducing mode, too, both data can be reproduced 
and displayed almost simultaneously, thereby reducing 
the recording and reproducing time. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

Fig. 1 is a block diagram showing an image 
processing apparatus according to an embodiment 
of the present invention; 

Fig. 2 shows an example of a cardiogram obtained 
in the embodiment; 

Fig. 3 shows an example of a display synthesis im- 
age in the embodiment; 

Fig. 4 shows an example of a signal format recorded 
in a digital VCR serving as a recording device in the 
embodiment; and 

Fig. 5 shows another example of the signal format 
recorded in the digital VCR serving as recording de- 
vice in the embodiment. 

An embodiment of the image processing apparatus 
of the present invention will now be described with ref- 
erence to the accompanying drawings. Fig. 1 is a block 
diagram showing a structure of the embodiment of the 
invention as applied to a DF apparatus. A bed 11 is pro- 
vided on a DF apparatus body (not shown). An X-ray 
tube 12 is situated below the bed 11. The X-ray tube 12 
emits X-rays to a subject 1 0 on the bed 1 1 . The X-rays, 
which have passed through the subject 10, are input to 
an image intensifier tube 14 provided above the bed 11 
and the input X-rays are converted to an optical image 
representing the X-ray transmittance image of the sub- 
ject 10. The optical image output from the image inten- 
sifier tube 14 is input to a monochromatic TV camera 18 
through an optical system 16. The view field of the op- 
tical image output from the image intensifier tube 14 is 
circular. The output from the TV camera 18 is supplied 
to an image processing device 20. On the basis of the 



optical image, the TV camera 18 produces an X-ray im- 
age of the subject 1 0. The subject 1 0 is connected to an 
electrocardiograph 22 for detecting a cardio-potential. 
The output from the electrocardiograph 22 is also sup- 
5 plied to the image processing device 20 as an attribute 
data of the X-ray image. The TV camera 18 may com- 
prise an image-pickup tube or a solid state image-pickup 
device such as a charge-coupled device (CCD). 

The X-ray image data output from the TV camera 
10 18 is fed to an image memory 26 through an A/D con- 
verter 24 and is stored therein temporarily. The TV cam- 
era 18 outputs interlaced frame images at a rate of 30 
frames per second (i.e. 60 field images per second). The 
image memory 26 has such a capacity as to store X-ray 
15 image data of several frames. The image data in the im- 
age memory 26 is fed to an image processor 28 and 
subjected to various image processing. The processed 
image data are stored in the image memory 26 in an 
updating manner. The image processor 28 calculates a 
20 subtraction image between two continuous frame imag- 
es. Thus, on the basis of the subtraction between the 
two images obtained before and after a contrast medium 
reaches the artery of a region-of -interest (ROl) of the 
subject 10 after the medium is injected in the vein, a 
25 high-contrast angiogram image from which an image of 
the regions other than the blood vessel has been re- 
moved can be obtained. In addition, the image proces- 
sor 28 reduces noise by means of a recursive filter, em- 
phasizes an edge by means of a spatial filter, and carries 
30 out window processing for adjusting a display gray level. 
The image data in the image memory 26 subjected to 
such image processing is fed to a synthesizing circuit 
30. 

A cardio-potential data output from the electrocar- 

35 diograph 22 is supplied to a cardiograph memory 34 
through an A/D converter 32, and is temporarily stored 
in the memory 34. The cardio-potential data is output at 
a cycle of, for example, 240 Hz. The cardiograph mem- 
ory 34 has such a capacity as to store the data output 

40 from the electrocardiograph 22 over several seconds 
(about 2 to 3 seconds) which is necessary for producing 
a cardiogram. The output from the cardbgraph memory 
34 is input to the synthesizing circuit 30. The synthesiz- 
ing circuit 30 has a first frame memory for producing a 

is cardiogram from the cardio-potential data and a second 
frame memory for synthesizing the angiogram and the 
cardiogram and displaying a synthesis image. As is 
shown in Fig. 2, coordinates (ordinate = cardio-potential 
level v: abscissa = time t) is imaginary set in the first 

so frame memory. The output data from the cardiograph 
memory 34 is plotted in the coordinates. In order to con- 
nect all plotted data, a vertical bar is drawn from each 
plotted point to the level of the next point. Thus, a car- 
diogram is produced. In this case, it is supposed that the 

55 output cycle of the electrocardiograph is equal to the 
horizontal resolution of a display. Thus, the vertical bars 
are drawn. If the horizontal resolution is higher than the 
output cycle of the electrocardiograph, the cardiogram 
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may be produced by drawing vertical bars after interpo- 
lating data along the time axis, or plotting only the points 
after interpolating data along the time axis in units of 
resolution. As is shown in Fig. 3, the second frame mem- 
ory for display of the synthesizing circuit 30 stores data s 
relating to a cardiogram 52 and a angiogram 50. The 
angiogram 50 of a circular view field is displayed at the 
center of the display screen and the cardiogram 52 is 
displayed at a non-effective area of the screen, i.e. a 
corner of the screen. The output (data of the second 10 
frame memory) of the synthesizing circuit 30 is supplied 
to a display device (TV monitor) 38 via a D/A converter 
36. 

On the other hand, the image memory 26 and car- 
diograph memory 34 are connected to a digital VCR 44 is 
via a recording/reproducing processor 40 and an inter- 
face 42. The recording/reproducing processor 40 super- 
imposes cardio-potential data (attribute data) on a por- 
tion of the output data (image data) of the image memory 
26, which is other than the effective image area, thereby 20 
recording, on a single image recording area (one field 
image area, in this case) of a video tape, both image 
data and attribute data relating to the synthesis image 
displayed on the TV monitor 38. Specifically, the effec- 
tive image area of the angiogram is only within the cir- 25 
cular view field, and the cardio-potential data can be su- 
perimposed on the region other than the effective image 
area of the angiogram. As is shown in Fig. 4, the effec- 
tive image area of each line image data is only its center 
portion; thus, even if cardio-potential data is recorded 00 
at the peripheral portion of the line image data, the an- 
giogram cannot be adversely affected. The portions of 
the effective image areas of the respective line image 
data vary from one another. Thus, the time periods in 
which cardio-potential data can be superimposed on 35 
each line image data differ from one another. If the con- 
trol of superimposing is troublesome or the non-effective 
image area is smaller than the cardio-potential data, it 
is possible that the image data is compressed and the 
capacity of a single image data is made smaller than a 40 
single image recording area of the recording medium 
and the cardio-potential data is stored in the remaining 
portion. For example, as shown in Fig. 5, it is possible 
that the compressed image data of one field is assigned 
to the latter part of each field period (16.6 ms) and the *5 
cardio-potential data is assigned to the former part of 
the field period. Though not shown, the order of record- 
ing the cardio-potential data and the image data may be 
reversed, and one cardiogram data may be assigned to 
one of two fields forming a frame. so 

In the case of reproduction, a data read out from the 
VCR 44 is similarly divided into an image data and a 
cardio-potential data in the recording/reproducing proc- 
essor 40, and the divided components are supplied to 
the image memory 26 and the cardiograph memory 34, ss 
respectively. When the image data is data-compressed 
and stored, the reproduced image data is data-expand- 
ed and fed to the image memory 26. Thus, in the repro- 



ducing mode, each field image is stored in the image 
memory 26 and cardio-potential data corresponding to 
the cardiogram assigned to the field image is stored in 
the cardiograph memory 34. 

The operation of the embodiment having the above 
structure will now be described. A contrast medium is 
injected to the vein of the subject 10, and X-rays are 
radiated on the subject 10. Each frame X-ray fluoro- 
scopic image data output from the TV camera 18 is suc- 
cessively written in the image memory 26 via the A/D 
converter 24. Simultaneously, the output from the car- 
diograph 22 indicating the cardio-potential of the subject 
10 is successively written in the cardiograph memory 34 
through the A/D converter 32. Each frame image data 
in the image memory 26 and the image data of the next 
frame are subjected to a subtraction processing. Thus, 
on the basis of frame images obtained before and after 
the contrast medium reaches the artery of the region- 
of-interest (ROI), an angiogram from which the image 
other than the image of the blood vessel has been re- 
moved can be obtained. The angiogram of each frame 
is supplied to the synthesizing circuit 30. The synthesiz- 
ing circuit 30 reads out, from the cardiograph memory 
34, the cardio-potential data obtained until about two 
seconds before the time point corresponding to the an- 
giogram frame. Based on the read-out data, the cardio- 
gram waveform as shown in Fig. 2 is superimposed on 
the area other than the circular effective image area of 
the angiogram, and the resultant image is displayed on 
the TV monitor 38. 

On the other hand, the data relating to the angi- 
ogram and cardiogram displayed on the TV monitor 38 
is supplied from the image memory 26 and cardiograph 
memory 34 to the recording/reproducing processor 40. 
As has been described above, the recording/reproduc- 
ing processor 40 functions, as shown in Figs. 4 and 5, 
to record the synthesis image data formed of the angi- 
ogram and cardiogram and displayed on the TV monitor 
38 on the image recording area of a single field of the 
video tape. Thus, it is possible to simultaneously record 
the angiogram and cardiogram data on the VCR 44 
which are simultaneously displayed. 

In the reproducing mode, similarly, the recording/ 
reproducing processor 40 divides the data read out from 
the VCR 44 into the image data and cardio-potential da- 
ta at every field. The image data and cardio-potential 
data are written in the image memory 26 and the cardi- 
ogram memory 34, respectively. Thus, only by repro- 
ducing the data on the image recording area of one field 
of the video tape, the data relating to the angiogram and 
the corresponding cardiogram can simultaneously be 
reproduced and a synthesis image in which the cardio- 
gram is superimposed on the angiogram can be imme- 
diately displayed. 

As has been described above, according to the 
present invention, there is provided an image process- 
ing apparatus wherein the synthesis image formed of 
the image data and the related attribute data displayed 
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ing an image from Image data and cardiogram data 
of a subject, and recording the image and cardio- 
gram data on an image recording medium in a VCR 
(44), said apparatus comprising: 

5 

said VCR (44); 

X-ray fluorographic means (12, 14, 18) for ra- 
diating X-rays on said subject, and picking up 
an X-ray image of the subject, thereby obtain- 
io ing fluoroscopic X-ray motion picture data 

which include plural X-ray images as said im- 
age data; 

storage means (34) for storing raw data of said 
cardiogram data; 
is recording means (40) for recording the fluoro- 

scopic X-ray image data and said raw data of 
said cardiogram data in predetermined record- 
ing areas of said image recording medium, 
each said predetermined recording area stor- 
20 jng the data for one frame of said X-ray image 

and raw data of said cardiogram having a 
length of at least two seconds; 
reproducing means (40) for reproducing data 
from a said predetermined recording area, sep- 
25 arating the reproduced data into said fluoro- 

scopic X-ray image data and said raw data of 
said cardiogram data; 

synthesizing means (30) for superimposing 
said fluoroscopic X-ray image data and said 
30 raw data of said cardiogram data into data of a 

synthesis image, said synthesis image being 
formed of a main image, derived from said fluor- 
oscopic X-ray image data, and a secondary im- 
age, separate from the main image and derived 
35 from the stored cardiogram data; and 

display means (38) coupled to said synthesiz- 
ing means for displaying said synthesis image. 

2. The apparatus according to claim 1 , characterized 
^0 in that said VCR (44) recording means (40) records 
said cardiogram data on a portion of said predeter- 
mined recording area which is not occupied by ef- 
fective data of said image data, wherein said effec- 
tive data correspond to a field of view of said image 
45 pick-up device used for picking up said image data. 



by the display means is recorded on a single image re- 
cording area of a recording medium. Thus, the image 
data and attribute data, both of which are produced al- 
most simultaneously, can be recorded almost in real 
time. In the reproducing mode, too, both data can be 
reproduced and displayed almost simultaneously and 
the recording/reproducing time can be shortened. The 
recording format for the image data and attribute data 
may be a format wherein attribute data is assigned to a 
non-effective data area of image data, or a format 
wherein image data is compressed and both the com- 
pressed image data and attribute data are assigned to 
the image recording areas of each field or frame of the 
recording medium. Unlike in the prior art, the time taken 
for recording attribute data after image data have been 
recorded can be saved, and therefore the recording time 
can be reduced. In addition, in the reproducing mode, 
unlike in the prior art, it is not necessary to read all image 
data in advance. Only by reproducing a data of a desired 
one frame, the image and related attribute data can be 
reproduced, as a synthesis image, simultaneously and 
immediately. Thereby, the through-put can be increased 
and the operator's work load can be reduced. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the present 
invention in its broader aspects is not limited to the spe- 
cific details, representative devices, and illustrated ex- 
amples shown and described herein. Accordingly, vari- 
ous modifications may be made without departing from 
the scope of the general inventive concept as defined 
by the appended claims. The cardiogram data may not 
be displayed as a waveform, and it may be displayed as 
a table or simple numerical values. In the above descrip- 
tion, the image data is an angiogram obtained from an 
X-ray fluoroscopic image; however, the image data is 
not limited to this. In the case of the X-ray fluoroscopic 
image, this image is not limited to a angiogram obtained 
after image processing such as subtraction processing 
or filtering, and may be an X-ray fluoroscopic image be- 
fore the processing. In the above embodiment, since the 
TV camera picks up images in an interlace system, the 
image data is compressed such that cardio-potential da- 
ta is assigned prior to compressed image data at each 
field image; however, in the case of a non-interlace sys- 
tem, the image data and attribute data may be recorded 
at each frame. In addition, the attribute data may not be 
recorded before and after the compressed image data; 
the attribute data may be assigned within the image da- 
ta. In the above embodiment, reproduced data is sup- 
plied to the synthesizing circuit 30 after it was once 50 
stored in the image memory 26 and cardiograph mem- 
ory 34; however, it may be supplied directly to the syn- 
thesizing circuit 30. 



Claims 

1. A medical image processing apparatus for display- 



s' The apparatus according to claim 1 , characterized 
in that said recording means (40) includes data 
compression means and records said image data 
on said predetermined recording area after com- 
pressing the amount of said image data, and said 
reproducing means (40) includes data expansion 
means and supplies reproduced image data to said 
display means (38) after expanding the amount of 
the reproduced image data. 

4. The apparatus according to claim 3, characterized 
in that said recording means (40) records the com- 
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pressed image data following the cardiogram data 
in said predetermined image recording area. 

The apparatus according to claim 3, characterized 
in that said recording means (40) records said car- 5 
diogram data following the compressed image data 
in said predetermined image recording area. 

The apparatus according to claim 1 , characterized 
by further comprising means (30, 34) for producing 10 
data corresponding to a graph from said cardiogram 
data and for causing superimposing of said graph 
on a portion of said image in said synthesis image. 

The apparatus according to claim 1 , characterized is 
in that said VCR (44) is a digital VCR (44). 

The apparatus according to claim 1, further com- 
prising a detecting means (22) which is an electro- 
cardiograph, said main and secondary images dis- 20 
played by said display means (38) being an angi- 
ogram and a cardiogram, respectively. 

The apparatus according to claim 1 , further com- 
prising means (26, 28) for obtaining an angiogram, 25 
from said fluoroscopic X-ray image data obtained 
after injecting a contrast medium into a blood vessel 
of said object, wherein said angiogram is obtained 
by subtraction of the fluoroscopic X-ray image data 
from two images in a sequence. 30 

The apparatus according to claim 1 , further charac- 
terized in that 

said X-ray fluorographic means includes an im- 35 
age intensifier tube (14) for converting said X- 
ray image which has passed through said ob- 
ject into said optical image, said optical image 
output from said image intensifier tube having 
a circular field of view, so that said effective im- 40 
age area of said main image in said synthesis 
image is also circular; 

said synthesizing means (30) causes said dis- 
play means (38) to display said synthesis im- 
age with said secondary image outside said cir- *s 
cular effective image area of said main image; 
said recording means (40) records said cardio- 
gram data on a portion of said predetermined 
recording area which is not occupied by image 
data representing said circular effective image so 
area of said main image. 

The apparatus according to claim 1 , characterized 
in that said recording means (40) includes data 
compression means and records said fluoroscopic ss 
X-ray image data in one part of said predetermined 
recording area after compressing the amount of 
said fluoroscopic X-ray image data, and records 



said cardiogram data in the other part of said pre- 
determined image recording area. 

1 2. The apparatus according to claim 1 1 , characterized 
in that said recording means (40) records the com- 
pressed fluoroscopic X-ray image data following 
said cardiogram data in said predetermined image 
recording area. 

1 3. The apparatus according to claim 1 1 , characterized 
in that said recording means (40) records said car- 
diogram data following the compressed fluoroscop- 
ic X-ray image data in said predetermined image 
recording area. 



Patentanspruche 

1. Medizinisches Bildverarbeitungsgerat zur Anzeige 
eines Bilds auf der Grundlage von Bilddaten und 
Kardiogrammdaten eines Objekts, und zur Auf- 
zeichnung der Bild- und Kardbgrammdaten auf ei- 
nem Bildaufzeichnungsmedium in einem Videokas- 
settenrekorder (44), wobei das Gerat aufweist: 

den Videokassettenrekorder (44), 
eine fluorographische Rontgenstrahleinrich- 
tung (1 2, 1 4, 1 8) zum Aussenden von Rontgen- 
strahlen zu dem Objekt und zum Aufnehmen 
eines Rontgenbilds, wobei hierdurch fluorosko- 
pische Rontgenstrahl-Bewegungsbilddaten er- 
zielt werden, die die Bilddaten bilden und eine 
Mehrzahl von Rontgenbildern enthalten, 
eine Speichereinrichtung (34) zum Speichern 
von Rohdaten der Kardiogrammdaten, 
eine Aufzeichnungseinrichtung (40) zum Auf- 
zeichnen derfluoroskopischen Rontgen bildda- 
ten und der Rohdaten der Kardiogrammdaten 
in vorbestimmten Aufzeichnungsbereichen des 
Bildaufzeichnungsmediums, wobei in jedem 
vorbestimmten Aufzeichnungsbereich die Da- 
ten fur ein Bild oder Teilbild des Rontgenbilds 
und Rohdaten des Kardiogramms mit einer 
Lange von mindestens zwei Sekunden gespei- 
chert sind, 

eine Reproduktionseinrichtung (40) zum Re- 
produzieren von Datenaus einem vorbestimm- 
ten Aufzeichnungsbereich zum Separieren der 
reproduzierten Daten in die fluoroskopischen 
Rontgenbilddaten und die Rohdaten der Kar- 
diogrammdaten, 

eine Synthetisiereinrichtung (30) zum Uberla- 
gem der fluoroskopischen Rontgenbilddaten 
und der Rohdaten der Kardiogrammdaten zu 
Daten eines synthetisierten Bilds, wobei das 
synthetisierte Bild durch ein Hauptbild, das aus 
den fluoroskopischen Rontgenbilddaten ge- 
wonnen wird, und ein sekundares Bild gebildet 
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ist, das von dem Hauptbild getrennt ist und aus 
den gespeicherten Kardiogrammdaten erhal- 
ten worden ist, und 

eine Anzeigeeinrichtung (38), die mit der Syn- 
thetisiereinrichtung gekoppelt ist und zur An- 5 
zeige des synthetisierten Bilds dient. 

Gerat nach Anspruch 1, dadurch gekennzeichnet, 
daG die Aufzeichnungseinrichtung (40) die Kardio- 
grammdaten in einem Abschnitt des vorbestimmten to 
Aufzeichnungsbereichs, der nicht durch effektive 
Daten der Bilddaten belegt ist, aufzeichnet, wobei 
die effektiven Daten einem Gesichtsfeld der Bild- 
aufnehmereinrichtung entsprechen, die zum Auf- 
nehmen der Bilddaten eingesetzt wird. is 

Gerat nach Anspruch 1 , dadurch gekennzeichnet, 
daG die Aufzeichnungseinrichtung (40) eine Daten- 
komprimierungseinrichtung enthalt und die Bildda- 
ten in dem vorbestimmten Aufzeichnungsbereich 20 
nach dem Komprimieren der Bilddatenmenge auf- 
zeichnet, und daG die Reproduktionseinrichtung 
(40) eine Datenexpandiereinrichtung enthalt und 
reproduzierte Bilddaten an die Anzeigeeinrichtung 
(38) nach dem Expandieren der reproduzierten 25 
Bilddatenmenge anlegt. 

Gerat nach Anspruch 3, dadurch gekennzeichnet, 
daG die Aufzeichnungseinrichtung (40) die kompri- 
mierten Bilddaten im AnschluG an die Kardio- 30 
grammdaten in dem vorbestimmten Bildaufzeich- 
nungsbereich aufzeichnet. 

Gerat nach Anspruch 3, dadurch gekennzeichnet, 
daG die Aufzeichnungseinrichtung (40) die Kardio- 55 
grammdaten im AnschluG an die komprimierten 
Bilddaten in dem vorbestimmten Bildaufzeich- 
nungsbereich aufzeichnet. 

Gerat nach Anspruch 1 , dadurch gekennzeichnet, 40 
daG es weiterhin eine Einrichtung (30, 34) zum Pro- 
duzieren von einer graphischen Darstellung ent- 
sprechenden Daten aus den Kardiogrammdaten 
und zum Veranlassen einer Uberlagerung der gra- 
phischen Darstellung auf einem Teil des Bilds in 45 
dem synthetisierten Bild enthalt. 

Gerat nach Anspruch 1, dadurch gekennzeichnet, 
daG der Videokassettenrekorder (44) ein digitaler 
Videokassettenrekorder (44) ist. 50 

Gerat nach Anspruch 1, das weiterhin eine Erfas- 
sungseinrichtung (22) aufweist, die durch einen 
Elektrokardiograph gebildet ist, wobei das Haupt- 
bild und das sekundare Bild, die durch die Anzeige- ss 
einrichtung (38) angezeigt werden, ein Angio- 
gramm bzw. ein Kardiogramm sind. 



9. Gerat nach Anspruch 1 , das weiterhin eine Einrich- 
tung (26, 28) zum Erzeugen eines Angiogramms 
auf der Grundlage der fluoroskopischen Rontgen- 
bilddaten enthalt, die nach dem Injizieren eines 
Kontrastmittels in ein BlutgefaG des Objekts erhal- 
ten wurden, wobei das Angiogramm dadurch gebil- 
det wird, daG die fluoroskopischen Rontgen bildda- 
ten von zwei Bildern in einer Folge subtrahiert wer- 
den. 

10. Gerat nach Anspruch 1 , dadurch gekennzeichnet, 

daG die fluorographische Rontgenstrahlein- 
richtung eine Bildverstarkerrohre (1 4) zum Um r 
wandeln des Rontgenbilds, das durch das Ob- 
jekt hindurchgetreten ist, in das optische Bild 
enthalt, wobei das optische Bild, das von der 
Bildverstarkerrohre abgegeben wird, ein kreis- 
formiges Gesichtsfeld aufweist, so daG der ef- 
fektive Bildbereich des Hauptbilds in dem syn- 
thetisierten Bild ebenfalls kreisformig ist, 
daG die Synthetisiereinrichtung (30) die Anzei- 
geeinrichtung (38) dazu veranlaGt, das synthe- 
tisierte Bild so anzuzeigen, daG das sekundare 
Bild auGerhalb des kretsformigen effektiven 
Bildbereichs des Hauptbilds liegt, und 
daG die Aufzeichnungseinrichtung (40) die Kar- 
diogrammdaten in einem Abschnitt des vorbe- 
stimmten Aufzeichnungsbereichs aufzeichnet, 
der nicht durch Bilddaten belegt ist, die den 
kreisformigen effektiven Bildbereich des 
Hauptbilds reprasentieren. 

11. Gerat nach Anspruch 1 , dadurch gekennzeichnet, 
daG die Aufzeichnungseinrichtung (40) eine Daten- 
komprimierungseinrichtung enthalt und die fluoro- 
skopischen Rontgenbilddaten in einem Teil des vor- 
bestimmten Aufzeichnungsbereichs nach dem 
Komprimieren der Menge von fluoroskopischen 
Rontgenbilddaten aufzeichnet, und die Kardio- 
grammdaten in dem anderen Teil des vorbestimm- 
ten Bildaufzeichnungsbereichs aufzeichnet. 

12. Gerat nach Anspruch 11, dadurch gekennzeich- 
net, daG die Aufzeichnungseinrichtung (40) die 
komprimierten fluoroskopischen Rontgenbilddaten 
im AnschluG an die Kardiogrammdaten in dem vor- 
bestimmten Bildaufzeichnungsbereich aufzeich- 
net. 

13. Gerat nach Anspruch 11, dadurch gekennzeich- 
net, daG die Aufzeichnungseinrichtung (40) die 
Kardiogrammdaten im AnschluG an die komprimier- 
ten fluoroskopischen Rontgenbilddaten in dem vor- 
bestimmten Bildaufzeichnungsbereich aufzeich- 
net. 
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Revendications 

1. Appareil de traitement d'image medical pour affi- 
cher une image a partir de donnees d'images et de 
donnees de cardiogramme d'un sujet, et pour enre- $ 
gistrer I'image et les donnees de cardiogramme sur 3. 
un support d'enregistrement d'images dans un ma- 
gnetoscope (44), ledit appareil comprenant : 

ledit magn Otoscope (44) ; 10 

- des moyens fluorographiques a rayons X (12, 
1 4, 1 8) pour irradier des rayons X sur ledit sujet, 
et pour prendre une Image aux rayons X du su- 
jet, en obtenant ainsi des donnees d'images en 
mouvement par fluoroscopie aux rayons X qui is 
incluent une plurality d'images aux rayons X 
formant lesdites donnees d'images ; 

des moyens de stockage (34) pour stocker des 4. 
donnees brutes desdites donnees de 
cardiogramme ; 20 

- des moyens d'enregistrement (40) pour enre- 
gistrer !es donnees d'images par fluoroscopie 
aux rayons X et lesdites donnees brutes desdi- 
tes donnees de cardiogramme dans des zones 5. 
d'enregistrement predetermines dudit support 25 
d'enregistrement d'images, chacune desdites 

zones d'enregistrement predetermines stoc- 
kant les donnees pour une prise de ladite image 
aux rayons X, et les donnees brutes dudit car- 
diogramme ayant une longueur d'au moins 30 6. 
deux secondes ; 

des moyens de reproduction (40) pour repro- 
duce des donnees depuis une zone d'enregis- 
trement predetermine, pour separer les don- 
nees reproduites et former lesdites donnees 35 
d'images par fluoroscopie aux rayons X et les- 
dites donnees brutes desdites donnees de 
cardiogramme ; 7. 

- des moyens de synthetisation (30) pour super- 
poser lesdites donn6es d'images par fluorosco- *o 
pie aux rayons X et lesdites donnees brutes 
desdites donnees de cardiogramme en formant 8. 
des donnees d'une image de synthese, ladite 

image de synthese etant form6e d'une image 
principale, derive desdites donnees d'images 45 
par fluoroscopie aux rayons X et d'une image 
secondaire, separee de I'image principale et 
derive des donndes de cardiogramme 
stock£es ; et 9. 
des moyens d'affichage (38) accouples auxdits so 
moyens de synthelisation pour afficher ladite 
image de synthese. 

2. Appareil selon la revendication 1 , caracterise en ce 
que lesdits moyens d'enregistrement (40) enregis- S5 
trent lesdites donnees de cardiogramme sur une 
partie de ladite zone d'enregistrement predetermi- 
ne qui n'est pas occupee par des donnees effec- 



tives desdites donnees d'images, dans lesquelles 
lesdites donnees effectives correspondent a un 
champ de vue dudit dispositif de saisie d'images uti- 
lise pour saisir lesdites donndes d'images. 

Appareil selon la revendication 1 , caracterisS en ce 
que lesdits moyens d'enregistrement (40) incluent 
des moyens de compression de donnees, et enre- 
gistrent lesdites donnees d'images sur ladite zone 
d'enregistrement predetermine apres compres- 
sion de la quantite desdites donnees d'images, et 
en ce que lesdits moyens de reproduction (40) in- 
cluent des moyens d'expansion de donnees et four- 
nissent des donnees d'images reproduites auxdits 
moyens d'affichage (38) apres expansion de la 
quantite des donnees d'images reproduites. 

Appareil selon la revendication 3, caracterise en ce 
que lesdits moyens d'enregistrement (41) enregis- 
trent les donnees d'images comprimees a la suite 
des donnees de cardiogramme dans ladite zone 
d'enregistrement d'images predetermine. 

Appareil selon la revendication 3, caracterise en ce 
que lesdits moyens d'enregistrement (40) enregis- 
trent lesdites donnees de cardiogramme a la suite 
des donnees d'images comprimees dans ladite zo- 
ne d'enregistrement d'images predetermine. 

Appareil selon la revendication 1 , caracterise en ce 
qu'il comprend en outre des moyens (30, 34) pour 
produire des donnes correspondant a un graphi- 
que a partir desdites donnees de cardiogramme et 
pour produire une superposition dudit graphique 
sur une partie de ladite image dans ladite image de 
synthese. 

Appareil selon la revendication 1 , caracterise en ce 
que ledit magnetoscope (44) est un magnetoscope 
numerique (44). 

Appareil selon la revendication 1 , comprenant en 
outre des moyens de detection (22) qui sont un 
eiectro-cardiographe, ladite image principale et la- 
dite image secondaire affichees par lesdits moyens 
d'affichage (38) etant respect fvement un angio- 
gramme et un cardiogramme. 

Appareil selon la revendication 1 , comprenant en 
outre des moyens (26, 28) pour obtenir un angio- 
gramme depuis lesdites donnees d'images par fluo- 
roscopie aux rayons X obtenues apres avoir injecte 
un agent de contraste dans un vaisseau sanguin 
dudit sujet, dans lequel ledit angiogramme est ob- 
tenu par soustraction des donnees d'images par 
fluoroscopie aux rayons X depuis deux images 
dans une sequence. 
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10. Appareil selon la revendication 1, caracterise en 
outre en ce que : 

lesdits moyens fluorographiques aux rayons X 
incluent un tube ^amplification d'images (14) 5 
pour convertir ladite image aux rayons X qui a 
traverse ledit sujet pour former ladile image op- 
tique, ladite image optique delivrde par ledit tu- 
be d'amplification d'images ayant un champ de 
vue circulate, de sorte que ladite zone d'image 10 
effective de ladite image principale dans ladite 
image de synthese est egalement circulaire ; 
- lesdits moyens de synthdtisation (30) amenant 
lesdits moyens d'affichage (38) a afficher ladite 
image de synthese avec ladite image secondai- is 
re a I'exteneur de ladite zone d'image effective 
circulaire de ladite image principale ; et 
lesdits moyens d'enregistrement (40) enregis- 
trent lesdites donn6es de cardiogramme sur 
une partie de ladite zone d'en registrement pre- 20 
determined qui n'est pas occuped par des don- 
nees d'images representant ladite zone d'ima- 
ge effective circulaire de ladite image principa- 
le. 

25 

11. Appareil selon la revendication 1, caracterise en ce 
que lesdits moyens d'enregistrement (40) incluent 
des moyens de compression de donnees et enre- 
gistrent lesdites donnees d'images parfluoroscopie 
aux rayons X dans une partie de ladite zone d'en- 30 
registrement pnkteterminee apres compression de 

la quantite desdites donnees d'images par fluoros- 
copie aux rayons X, et enregistrent lesdites don- 
nees de cardiogramme dans I'autre partie de ladite 
zone d'enregistrement d'images precfeterminee. 35 

12. Appareil selon la revendication 11, caractens<§ en 
ce que lesdits moyens d'enregistrement (40) enre- 
gistrent les donnees d'images par fluoroscopic aux 
rayons X comprimees a la suite desdites donnees 40 
de cardiogramme dans ladite zone d'enregistre- 
ment d'images precteterminee. 

13. Appareil selon la revendication 11, caracterisd en 

ce que lesdits moyens d'enregistrement (40) enre- 45 
gistrent lesdites donnees de cardiogramme a la sui- 
te des donnees d'images par fluoroscopie aux 
rayons X comprimdes dans ladite zone d'enregis- 
trement d'images predetermined. 
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